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Since the work ofDruckrey, Ivankovic
and Preussmann (1965) it has been known
that methylnitrosurea (MNU) is a very
potent chemical capable of inducing tum-
ours of the central nervous system (CNS)
more or less selectively in rats after intra-
venous administration. Inaddition to tum-
ours of the CNS, however, small numbers
of tumours of the urogenital tract, lymph
nodes, gastrointestinal tractandmammary
glandshave also beenreported. Since inour
experiments using female Lewis rats no
CNS tumours, but only tumours of the
mammary gland were induced, it was
thought worthwhile to present this report.
MATERIALS AND METHODS
Thirty-five female and 20 male Lewis
rats aged 21 months were treated with a
monthly intravenous dose of 25 mg MNU/kg
body weight. The rats were the inbred 64th
generation from parents 231 and 232 from
the Scripps Clinic and Research Foundation
Lajolla, California, U.S.A. Breeding colonies
of these Lewis animals were established in
1972 at Leiden University, The Netherlands.
The MNU solution was prepared freshly
for each series of injections by dissolving Ig
of MNU at room temperature in 100 ml of
sterile phosphate buffered saline. The 2
groups of animals were housed in separated
cages in an air-conditioned room with pel-
leted food and water ad libitum.
RESULTS
Within the period from 67 days until
175 days after beginning the MNIJ treat-
ment, 23 of the 35 female Lewis rats de-
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veloped one or more tumours deep in the
skin. These tumours were of moderate
firmness and localized at the region of the
mammary streaks. In this group of 35
female rats no tumours of other types or
in other organs were seen and the re-
maining 12 animals died from the toxic
effects of MNU before the 175th day of
treatment.
The mammary tumours werefastgrow-
ing attaining, within a period ranging from
1-4 weeks, a size of 3-6 cm in diameter.
Subsequently, the overlying skin started
to ulcerate so that the animals had to be
sacrificed. On section, the tumours were
haemorrhagic and microscopic exam-
ination demonstrated that the lobulated
tumours were all localized in the dermis
and subcutis and in all animals turned
out to be a papillary adenocarcinoma of
the mammary gland (Fig.). Histologi-
cally, this type of tumour is difficult to
differentiate from tumours of the eccrine
or apocrine sweat glands, but according
to the literature the rat has eccrine sweat
glands only on the digital paws and has
no apocrine sweat glands (Montagna, per-
sonal communication). In most cases tum-
our was infiltrating between the surround-
ing structures such as f.i. striated muscle
fibres. Mitotic figures were abundant.
Locally squamous cell metaplasia was
seen. Necrotic foci were present and in
a few cases the tumour was almost com-
pletely necrotic. Many ofthe ducts in the
tumours were cystic and then mostly
filled with blood.TUMOURS IN THE MAMMARY GLAND
FIG. Adenocarcinoma of the mammary gland. H. and E. x 120.
TABLE.-Tumours Induced by Intravenous
AdministrationofMNUinLewisLabora-
tory Rats
Lewis strain rats
treated with MNU
Female 35
Male 20
Rats that developed
tumours in the
_A
Mammary Other
glands Brain organs
23 - -
1 6 5
In the male Lewis rats, tumours of
the visceral organs, the CNS and in one
case ofthe mammarygland were observed.
These tumours developed after a period
of treatment that ranged from 160 to 300
days (Table). Many animals also died
from the toxic effects of MNU although
one male Lewis rat did not show any effect
of the MNU treatment.
DISCUSSION
In the female Lewis rats, mammary
gland tumours developed in 65% of the
animals after a remarkably short period
of treatment (all before the 176th day).
In the male animals, tumours of visceral
organs, the CNS and only one tumour of
the mammary gland were observed. The
mammary gland tumour was of the same
type as those in the female animals. In
the male rats, theydeveloped after a latent
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period greater than 160 days, which was
in accordance with that given in the lit-
erature (Druckrey et al., 1965; Janisch and
Schreiber, 1969; Swenberg, Koestner and
Wechsler, 1972). In 200 untreated female
and male Lewis rats aged one year, no
spontaneous tumours were observed. In
100 females above the age of 2 years, no
spontaneous mammary gland tumours
were observed. In the experiments deal-
ing with a large number ofanimals treated
with MNU (Druckrey et al., 1965; Janisch
and Schreiber, 1969) mammary gland
tumours were reported but only in small
numbers. The localizations of the mam-
mary gland tumours in our material are
typical and according to those reported
by Young and Hallowes (1973).
It is known from the literature that
the induction oftumoursbyMNU is strain-
dependent. As far as we know. Lewis rats
were not used in MNU experiments by
other workers and so our results probably
demonstrate a peculiar proneness in the
females of the Lewis strain to develop
mammary gland tumours in a remarkably
short time after the onset of intravenous
administration of MNU.
The authors wish to thank Mr J. C. M.
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